Orexin exerts excitatory effects on reticulospinal neurons in the rat gigantocellular reticular nucleus through the activation of postsynaptic orexin-1 and orexin-2 receptors.
Previous studies have revealed that orexin may actively participate in central motor control. The gigantocellular reticular nucleus (Gi) is a key element of the brainstem motor inhibitory system. The descending orexinergic projections also reach Gi region, and microinjection of orexin into Gi causes robust muscle tone inhibition. However, the modulation effects of orexin on Gi neurons remain unclear. In the present study, using whole-cell patch-clamp recordings, we initially observed that orexin elicited an inward current in Gi neurons at a holding potential of -70mV in a concentration-dependent manner. By combining electrophysiology with neuropharmacological methods, we further determined that the orexin-induced inward current was directly mediated by the activation of postsynaptic orexin-1 and orexin-2 receptors. Moreover, orexin did not affect the frequency and amplitude of miniature excitatory and inhibitory postsynaptic currents in Gi neurons, which suggests that orexin had no effects on neurotransmission to these neurons. Therefore, the direct excitatory effect of orexin on an inhibitory motor structure, the Gi, was reported in the present study. This modulation may be integrated into the role of orexin in central motor control.